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(71) We. Rolls-Royce LiMrraD. a 
British company of Nightingale Road 
Derby, and General Motors Corpora- 
nm, a company incorporated under the 
laws of the State of Delaware, in the United 
States of America, of Grand Boulevard in 
the aty of Detroit, State of Michigan,' in 
the United States of America, do hereby 
dedare the invention, for which we pray 
that a patent may be granted to us, and the 
method by whidi it is to be performed, to 
be particularly described in and by the 
following statement: — 

This invention concerns a rotary pump, 
e.g, a lubricant pump for use on a sas 
turbine engine. 

According to the present invention there 
is provided a rotary pump having a hous- 
ing within which two lobed elements are 
rotatably mounted one ecceritiically within 
the other, the outer client having one 
more lobe than die inner element, said 
lobed elements meshing with each o&cr 
so that the lobes of each element cooperate 
with the lobes of the other edmient during 
rotation of the elements to define spaces 
between the elements which successively 
contract and enlarge as the elements rotate 
through the point of mesh, and means on at 
least one said element providing free com- 
mumcation past some but not all of the 
lobes. 

The temi "scaled" as used m this specific 
cation is mtended to mean that the space 
IS completely enclosed, except that it may 
commumcate with a port but with no ofher 
openmg. 

As will be appreciated the pump of the 
present invention may be so formed as to 
provide an accurately metered small flow 
whfle not requiring to be made of very 
anall mechanical components, the small 
flow being achieved by reason of the fact 
that It may be arranged that pumpinc is 
45 effected by each said space during a pro- 
portion only of tiie said cydes. 

Preferably, predetermined lobes on the 
lobed elements are partially cut away. 
[Price 25 p] 



Preferably there are a plurality of outiet 
ports with which each space successively 
communicates while contracting in volume, 
whereby each said outlet port receives a 
proportion only of the volume of the 
pumped fluid. As will be appreciated if 
only one of the said outiet ports communi- 
cates with any particular point of use, then 
mis will further reduce the quantity of fluid 
bemg pumped by the pump to the said point 
of use. 

Each space may communicate succes- 
sively with a first outlet port, a by-pass port 
ymich communicates with the or an mlet 
port, and a second outlet port The pump 
may, moreover, have at least one ouflet 
port which IS provided wtih a check valve 
which ensures that fluid can flow therepast 
only m the outlet direction and only when 
the pressure of die fluid exceeds a predeter- 
mmed ralue. The by-pass port may over- 
lap predetemmied portions only of the 
first and second outlet ports so that a 
sealed ^ace may communicate simultane- 
ously with the said by-pass port and with 
a said portion, the said ciieck valves pre- 
ventmg flow therepast when a sealed space 
comnium^tes with the said by-pass port 

Preferably, afl except not more than two 
adjacent lobes of each lobed element arc 
partially cut away so that at any moment, 
not more than one space is sealed. Prefer- 
ably, die mner lobed element has the leadmg 
face of Its lading lobe cut away to prevent 
fluid from bemg trapped between the said 
leadmg face and a lobe of the outer lobed 
element The said leading face is prefe^ 
ably cut away to a position just short of 
thecrown of the respective lobe 

The mvention is illustrated, merely bv 
way of example, in the accompanying drsiw. 
mgs, in which:— f^^y^saraw^ 

Figure 1 is a section throudi a rotarv 
pump accordmg to the present mvention 

24TFyel"^°" 

Figure 3 is constituted by ten sectional 
views, respectively labeDed A to J. eS^ 
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wfaidi is taken on the line 3—3 of Figure 2, 
the views A to J respectively showing the 
parts of the rotary pump in different rela- 
tive positions, and 
5 Figure 4 illustrates a modification. 

In the drawings there is shown a rotary 
internally meshing gear pump 10 for oil or 
other liquids having a driving gear element 
II which is mounted within and spaced 

10 from an eccentric ring, or cylindrical hous- 
ing 12, A ring gear element 13 is mounted 
concentrically within and is rotatable in 
contact with the eccentric ring 12, the driv- 
ing gear element 11 being rotatably mounted 

15 eccentrically within the ring gear element 

13, The ring gear element 13 is provided 
intemaDy with two adjacent lobes 14 which 
extend throughout the full axial length of 
the ring gear element 13, and with a further 

20 five lobes 15 whidi, as shown in Flginre 2, 
are cut away at both their end faces 16. 17, 
so as to extend in effect for only a minor, 
and central, portion of the axial length of 
the ring gear element 13- Thus, the ring 

25 gear clement 13 ias seven lobes 14. 15 of 
which only the two adjacent lobes 14 ex- 
tend throu^out the full axial length of 
the ring gear element 13. 
The driving gear element 11 is provided 

30 externally with two adjacent lobes 20, each 
of which extends the full axial length of 
the driving gear element 11, and with four 
lobes 21 each of which, as shown in Figure 
2. is cut-away at the end faces 22, 23, so 

35 that only a minor, and central, portion of 
the lobe is left Thus, the driving gear ele- 
ment 11 has six lobes 20. 21 of which only 
the two adjacmt lobes 20 extend through- 
out &e full axial length of the driving ^ar 

40 element 11. Tlie ring gear element 13 thus 
has one more lobe than the driving gear 
d^ement 11. 

The driving gear element 11 is secured 
to a driving shaft 24 which may, for ex- 

45 ample, be driven by an electric motor (not 
shown), the lobes 20, 21 on the driving gear 
element 11 meshing with the lobes 

14. 15 of the ring gear element 13 
which is thus rotated within the eccentric 

50 ring 12, The lobes 14, 15. 20. 21 define 
an annular array of six spaces 25 between 
the elements 11, 13, the volume of the 
spaces 25 undergoing cyclical alteration of 
volume in operation. 

55 At one axial end of the eccentric ring 
12. tiiere is provided a substantially kidney- 
shaped inlet port 26. The internal wall of 
the eccentric ring 12 is provided with outlet 
grooves 27, 28 which respectively communi- 

60 cate with an outlet port 29 and with an 
outlet port 30. The curved wall of the ring 
gear element 13 has a radially extending 
opening 31 therein which is disposed be- 
tween 3ie two lobes 14 and which conmiuni- 

65 cates. as shown, with the outlet ports 29 



and 30. The outlet port 30 and the open- 
ing 31 are brought into and out of com- 
munication with each other as the ring 
gear element 13 is rotated. 

The said axial end of the eccentric rmg 70 
12 is also provided with a by-pass port 32 
which conununic^tes by way of a passage 
33 with the inlet port 26, each space 25 
in operation communicating successively 
with the outlet port 29. the by-pass port 75 
32, and the outlet port 30. The outlet ports 
29, 30 are respectively provided with check 
vaives 34, 35 which are urged by sprmgs 
36. 37 respectively in a closing direction. 
Thus liquid can flow past the check valves 80 
34, 35 only in the outlet direction and only 
when its pressure exceeds a predetermined 
value. , _ . 

The by-pass port 32 overlaps certam 
portions of the outlet grooves 27. 28, so 85 
that a space 25 may communicate simul- 
taneously with the by-pass port 32 and 
with a said portion. 

The operation of the pump 10 is illus- 
trated in Figure 3 in which the views A 90 
to J show the relative positions of the parts 
as the driving gear element 11 moves 
through successive angular increments. 

When the parts are as shown in Figure 
3A the two full length lobes 20 of the 95 
driving gear element 11 are in engagement 
with the two full length lobes 14 of the 
ring gear element 13 so as to define a sealed 
sx>ace 25* which is completely enclosed^ ex- 
cept that it communicates with the inlet 100 
port 26. 

As the driving gear element 11, however, 
rotates clockwise from the position shown 
in Figure 3A and through the position 
Shovwi in Figure 3B, the space 25* steadily 105 
increases in volume and an increasing 
volume of liquid is therefore drawn into 
it. In moving, however, from the position 
shown in Figure 3B to the. position shown 
in Figure 3C, the space 25* when it has 110 
reached its maximum volume, ceases to 
communicate with the inlet port 26 and 
starts to communicate with the outlet port 
29 via the opening 31 and outlet groove 
27. As the driving gear element 11 con- 115 
tinues to rotate the space 25* is graduaDy 
reduced in volume, so forcing the liquid 
out through the outlet port 29. 

When, however, as shown in Figure 3D, 
the space 25* communicates with the by- 120 
pass port 32. the liquid flows via the pass- 
age 33 to the inlet port 26. Although at this 
thne the space 25* will also communicate 
successively with the outlet ports 29. 30 by 
way of the opening 31, the check valves 34, 125 
35 will prevent flow through the outlet 
ports 29, 30. 

Further rotation of the driving gear ele- 
ment II will, as shown in Figure 3E, bring 
the sealed space 25* out of the communi- 130 
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cation with the by-pass port 32 and, via 
the opening 31 and outlet groove 28. into 
communication with the outlet port 30 so 
that die latter receives the final fraction 
5 of the liquid being pumped out of the said 
space 25^ 

There is therefore a cyclical alteration of 
the volume of the sealed space 25^ and 
this cyclical alteration of volume also, of 

10 course, occurs in relation to all the other 
spaces 25 between the lobes of the elements 
11, 13. Since, however, the lobes 15, 21 
are partially cut-away, these other spaces 
25 will not be sealed, and liquid can there- 

15 fore flow freely out of a reducing space and 
into a succeeding space. 

Once, however, the driving gear element 
1 1 has jtnoved ^past the position shown in 
Figure 3E, to the position shown in Figure 
.-20 3F, all the various spaces 25, between the 
lobes on the elements 11. 13. are unsealed, 
as indicated in Fjgure 3F to Figure 3J. This 
is because a space 25 will oi3y be sealed 
when each of the lobes 14 simultaneously 
.25 contacts a lobe 20. Until, however, the 
driving gear element 11 has turned throu^ 
six complete revolutions, each of the lobes 
14 will not simultaneously contact a lobe 
20, and no further pumping therefore occurs 

30 imtil the driving gear element 11 has turned 
through the said six complete revolutions, 
after which a further pumping cycle does 
occur. 

^ Thus during a pumping cycle, only one 

35 space 25 is sealed while all the other spaces 
25 communicate with each other, -whereas 
during a non-pumpmg cycle every space 
25 is unsealed. 

Since each of the spaces 25 is thus 

40 periodically sealed and unsealed in opera- 
tic«i. and effects a pumping action only when 
it is sealed, not merely Qn the specific em- 
bodmnCTt being described) will pumping 
occur only once in each seven cycles, but 

45 even during a pumping cycle only one of 
the six spaces 25 will effect pumping. The 
output of the pump is flierefore only 1/42 
of what it would be if the lobes 15, 21 were 
not partially cut away, while by reason of 

50 the provision of the by-pass port 32 and of 
the outlet port 30, much of this reduced out- 
put does not pass through the outlet por- 
29- Thus the pump 10 will have an accur- 
atdy metered small flow while not re- 

55 quiring to be made of very small mechani- 
cal components. 

In the construction shown in Figures 1 
and 2 it may be possible for an additional 
pumpmg action to occur in the revolution 

60 before the legitimate pumping action takes 
place. This additional pumping action can 
arise by reason of the formation of a smaH 
closed space between the leading ed«e of 
the leading lobe 20 of the driving gear 

65 element 11 and the adjacent lobe 15 <rf 



the ring gear element 13. The liquid being 
pumped can enter this small closed space 
and will then be forced out through the 
outiet ports 29. 30. 

In order to avoid fliis additional pump- 70 
ing the driving gear element 11 of Figures 

I and 2 may be replaced by a driving gear 
element 40 as shown in Figure 4. The ele- 
ment 40 is generaUy similar to the element 

II and win not be described in detail, the 75 
element 40 having lobes 41, 42 correspond- 
ing to the lobes 20, It will be noted, how- 
ever, that the leading lobe 42 has its leading 
face 43 cut away to a position just short of 

the crown 44 of the lobe 42. As with the 80 
other lobes 45 of the element 40. the lobe 42 
is so cut away as to leave only a minor 
central portion thereof, the cut away por- 
tions of the lobes 42, 45 being aligned. 

Thus liquid cannot become trapped be- 85 
tween the leading face 43 and the adjacent 
lobe 15. 

WHAT WE CLAIM IS:— 

1. A rotary pump having a housing 
within which two lobed elements are rotat- 90 
ably mounted one eccentrically within the 
other, the outer element having one more 
lobe tiian the inner element, said lobed ele- 
ments meshing with each other so fliat the 
lobes of each element cooperate with the 95 
lobes of the other dem^t during rotation 

of the elements to define spaces between 
the elements which successivdy contract and 
enlarge as the elements rotate through the 
point of mesh, and means on at least one 100 
said element providing free communication 
past some but not all of the lobes of the 
element, so that a sealed space effective to 
displace fluid from the housing under pres- 
sure is defined by the meshing of some 105 
but not all of the lobes. 

2. A pump as claimed in claim 1 in 
which predetermined lobes on the lobed 
elements are partially cut away. 

3. A rotary pump as claimed in any 110 
preceding claim in wiiich there are a plur- 
ality of outiet ports with which each space 
successively communicates while contract- 
ing in volume, whereby each said outiet 
port receives a proportion only cf the 115 
volume of the pumped fluid. 

4. A rotary pump as claimed in claim 3 
in which, in operation, each space com- 
municates successively with a first outiet 
port, a by-pass port which communicates 120 
with the or an inlet port, and a second outiet 
port 

5. A rotary pump as claimed in any 
preceding claim in which the pump as at 
least one outlet port which is provided with 125 
a check valve which ensures that fluid can 
flow tiierepast only in the outiet direction 
and only when tiie pressure of tiie fluid ex- 
ceeds a predetermined value. 
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6. A rotary pump as claimed in claims 
4 and 5 in whidi the by-pass port overlaps 
predeteimined portions only of the first and 
second outlet ports so that a sealed space 
5 may communicate simultaneously with the 
said by-pass port and with a said portion, 
the said check valves preventmg flow there- 
past when a sealed space commumcates 
with the said by-pass port 

10 7. A rotary pump as daimed m any 
preceding claim in which all excMjt not 
more than two adjacent lobes of each lobed 
element are partially cut away so that, at 
any moment, not more than one space is 

15 sealed. , . ^ . 

8 A rotary pump as clamied m any 
preceding claim in which the inner lobed 



element has die leading face of its leading 
lobe cut away to prevent fluid from bemg 
trapped between the said leading face and 
a lobe of the outer lobed element 

9. A rotary pump as claimed in claim 8 
in which the said leading face is cut away 
to a position just short of the crown of the 
respective lobe. 

10. A rotary pump substantially as here- 
inbefore described with reference to and as 
shown in the accompanying drawings. 

J. MILLER & CO.. 
Ag^ts for the Applicants. 
Chartered Patent Agents. . 
262 ffigh Holbom, 
Ix>ndon, W.Cl. 
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